Regulation of MAP kinase activity by growth stimuli in vascular smooth muscle.
Intracellular signaling pathways regulating vascular smooth muscle (VSM) cell growth and hypertrophy can be initiated by activation of receptor tyrosine kinases and/or protein kinase C (PKC). Mitogen-activated protein kinases (MAP kinases) are cytosolic serine/threonine kinases, proposed to act as a point of convergence for diverse growth factors utilizing these signaling pathways. The goals of this study were (1) to determine whether MAP kinase is expressed in cultured rat aortic VSM, (2) to assess the activation of MAP kinase by known proliferative and hypertrophic stimuli, and (3) to determine if stimulation of a PKC-dependent signaling pathway in these cells results in MAP kinase activation. MAP kinase activity was measured in cytosolic extracts of aortic VSM by quantifying myelin basic protein phosphorylation. Three peaks of activity were resolved chromatographically and identified as MAP kinase isoforms (MW 42, 44, and 46 kDa) by immunoblotting with antipeptide antibodies specific for MAP kinase. MAP kinase activity in quiescent growth-arrested cells (157 +/- 19 pmole 32P/min/mg) was markedly stimulated within 15 min by known mitogens (10% serum, 731 +/- 40 pmole 32P/min/mg; 40 ng/ml PDGF, 670 +/- 105 pmole 32P/min/mg; P < 0.01) and partially sustained for at least 90 min (serum, 606 +/- 34 pmole 32P/min/mg; PDGF, 323 +/- 59 pmole 32P/min/mg P < 0.05). Angiotensin II (AII, 0.1 microM) and a pharmacological PKC activator, phorbol 12,13-dibutyrate (PDB, 0.1 microM), are reported to be nonmitogenic hypertrophic stimuli in these cells. These stimuli transiently increased MAP kinase activity with a peak at 5 min (AII, 328 +/- 15 pmole 32P/min/mg; PDB, 592 +/- 41 pmole 32P/min/mg; P < 0.05).(ABSTRACT TRUNCATED AT 250 WORDS)